Objective. To assess and analyze the associations between adherence to treatment and social position in women living with HIV/AIDS.
cial benefits, and the mechanisms of social control-are unequally distributed or assigned, not only among different social positions but also by gender. This social and gender differentiation results in institutionalized imbalances between men and women in access to and control of resources (6, 7) , and produces important differences in health outcomes (8) . In Latin American countries, policies based on gender norms restrict women's access to productive resources such as land, income, education, technology, and credit. For example, in Colombia, it is estimated that housing ownership is 15% higher for men; unemployment is 6.8% higher in women; 52% of married women do not have a personal income; 38% of employed women work in the most precarious informal sector; 30% of households are headed by a woman, and 65% of those households are families living in conditions of poverty (9) (10) .
Colombia has the third-highest number of HIV/AIDS cases in Latin America. The country's level of incidence has shown a linear trend since 1983 and currently falls between 0.6% and 0.7% in women 15-49 years old (11, 12) . However, it is estimated that for every case registered in the national HIV/AIDS epidemiological surveillance system there are about seven non-registered cases. Heterosexual transmission of HIV is the main mode of transmission among Colombian women, with 72% of cases detected in women attending vertical transmission prevention programs who report stable relationships with husbands or partners (13, 14) .
Within this context, the current model for health care services in Colombia was established in 1993 by Law 100 and ratified in 2007 by Law 1122. Law 100 also established a two-tier system of national health care coverage-contributive and subsidized-provided through the General System of Social Security in Health (Sistema General de Seguridad Social en Salud, SGSSS). Those enrolled in the Contributive Mandatory Health Plan (Plan Obligatorio de Salud Contributivo, POS-C), which includes all individuals who are formally employed or earning more than twice the minimum wage, pay monthly dues for their health care coverage. Those enrolled in the Subsidized Mandatory Health Plan (Plan Obligatorio de Salud Subsidiado, POS-S), which includes government-defined subsidy-eligible individuals (those unable to pay the total amount of the insurance premium), receive restricted benefits (about half of those provided under the POS-C) subsidized by the government. This segment of the population obtains health care subsidies once they are registered with the System for Identification of Government Subsidies Recipients (SISBEN). Left out of this two-part system is a third category of Colombians known as vinculados or the uninsured. In spite of being below the poverty line, and due to the policies of the SISBEN, vinculados have not yet achieved access to the national health care system or the supply-driven resources originally targeted toward this population. Consequently, about 10 million citizens (approximately 25% of the Colombian population) do not have any type of health care coverage (15) and must rely on health care services provided by local governments (primary care interventions, high-level or emergency services, and some intermediatelevel services), which often entail extremely high out-of-pocket expenses.
In the SGSSS, HIV/AIDS is considered a high-cost condition and is therefore not covered for approximately 66% of seropositive men and women, effectively blocking their access to antiretroviral therapy (ART). Data by gender on seropositives without access to ART are not available. Because access to ART and other types of health care is underprovided, non-continuous, deficient, and inadequate for the uninsured poor population, many people living with HIV/AIDS use a legal mechanism called a tutela (a writ for the protection of constitutional rights) to gain access to treatment (13, 16) . However, activating this mechanism requires engaging in multiple bureaucratic procedures, resulting in delayed access to services, stress for patients and their families, and risk of worsening condition. Because Colombia's current health system is market-based, unemployed women and those working in the informal sector experience extremely limited access to health care services. Because most of this population is uninsured, any health services they do receive require extensive, often unaffordable out-of-pocket payments. Barriers to health care for these women are further exacerbated in the event of widowhood, partner abandonment, marital separation, or partner unemployment (7) .
In the case of HIV/AIDS, access to health care resources is based on level of economic resources, gender, and social position. Therefore, the population most affected by barriers to care and treatment is largely composed of poor women, whose limited ability to pay for services, status as women, and low social position block their access to health care (17, 18) . This, in turn, diminishes their ability to obtain and sustain treatment (19). In addition, poor women with HIV/AIDS face other challenges, such as unemployment or informal employment (working in the informal job sector); low income; low education; and inadequate nutrition and housing conditions-all of which imply difficulties in obtaining sufficient resources to enable them to follow any kind of ART satisfactorily (20) .
Traditionally, adherence to treatment has been studied using both a biomedical and a psychosocial approach, based on analysis of general categories of variables related to the patient (e.g., age, education level, and coping mechanisms); health care personnel (e.g., quality of health care and communication skills); the illness or condition (e.g., state of the immune system); treatment (e.g., side effects); and health care systems (e.g., quality of health care and geographical barriers) (21) (22) (23) (24) (25) . Several studies have shown that compared to male samples women with HIV/AIDS face major treatment adherence barriers, including delays in medical attention, non-use of ART, lack of financial support, poor quality of health care, and problems related to the doctor-patient relationship (26, 27) . These problems are intensified among women living in rural areas (28) . It has been suggested that certain aspects of the larger social context influence treatment adherence (29) , including factors such as poverty; social/gender inequality; war; violence; cost of medication; CD4 count 5 and viral load; cost of transportation; cost of missing days from work; cost of food and safe water; and costs associated with the inevitable changes in lifestyle resulting from HIV infection. Along with the direct effects of gender inequality on women's health care, it is important to analyze the indirect effects of gender on treatment adherence, such as women's limited access to the economic resources that determine their social position.
To complement current biomedical and psychosocial approaches to the study of treatment adherence, and broaden the social perspective toward the issue, the current study aimed to: 1) assess and analyze the associations between treatment adherence and social position, and 2) identify and examine the association between treatment adherence and specific social position and socio-demographic/clinical variables in Colombian women living with HIV/ AIDS. These objectives emerged after a review of available data revealed a lack of consistency regarding the association between socioeconomic status and treatment adherence. The need for this type of study was further underscored when a more recent, systematic review including 116 studies concluded that there is no statistically significant association between socioeconomic status and adherence to HIV/AIDS treatment (30) . At the same time, the lack of existing data on this topic eliminated the possibility of formulating directional hypotheses.
For the purposes of this study, social position was defined according to the criteria of the social determinants of health approach. This approach defines social position in terms of the variables that collectively determine a woman's "place" in society as well as the place where she actually lives, including area of residence; socioeconomic status; education; type of health care coverage (including "none"); job or livelihood; income level; and access to economic resources such as credit and property (3, 5, 31) . Therefore, this study focused on the above-mentioned variables, taking into account specific effects of gender, to assess the treatment adherence of Colombian women. 
METHOD

Participants and procedures
Participants included 269 women diagnosed with HIV/AIDS in five Colombian cities. Due to the nature of the sample pool, which comprised a hidden and hard-to-reach segment of the population (female seropositives), along with data inconsistencies and incomplete records at the participating health centers, a convenience sample was used. Inclusive criteria included being under medical control in a health care center, being diagnosed more than six months prior to the study, having more than three months of treatment, being older than 18 years, and not being pregnant. The main exclusion criterion was documentation of a mental disorder diagnosis in the clinical history. Out of the 280 women initially contacted, 11 (4%) refused to participate in the study for fear their names would be revealed (despite guarantees of confidentiality).
Women were recruited over an 11-month period from HIV/AIDS programs at health care centers and nongovernmental organizations (NGOs) for people living with HIV/AIDS. Infection with HIV was confirmed with a Western blot test. Three questionnaires were applied to each study participant by appropriately trained personnel (except in the case of low educational level of the participant, which required administration of the surveys by the researchers, with the assistance of a support team). The research project was approved by the institutional review boards of the National University of Colombia (Universidad Nacional de Colombia, UN) and Javeriana University in Cali (Pontificia Universidad Javeriana Cali, PUJC). Written informed consent was obtained from all study participants.
Measures
Socio-demographic and clinical data survey. For the survey on socio-demographic and clinical characteristics, study participants provided data on area of residence, age, marital status, "family member(s) infected with HIV/AIDS," time of diagnosis, mechanism of HIV transmission, and most recent viral load and CD4 count.
Treatment adherence scale. The treatment adherence questionnaire included 21 items evaluating practices, motivations, beliefs, affect, barriers, and living conditions. Before its application, the content was validated with a pilot test and expert judges. The answer format followed a four-point Likert scale (with 1 representing "never" and 4 representing "always"). The variable was categorized on a scale of 21 to 84, and "low" and "high" levels of adherence were established respectively as 21-61 points and 62-84 points. This classification was based on the overall mean of compliance in patients classified as "high adherence" in past studies, which ranged from 37% to 88% (32, 33) . "High adherence" in the current study was defined as complying with at least 64% of the treatment requirements (corresponding to a score of 62 or higher in the treatment adherence scale). Use of Cronbach's alpha test to assess the reliability of the scale resulted in a value of 0.812 (an alpha value ≥ 0.7 indicates an acceptable level of scale reliability) (34) . Table 1 presents the treatment adherence variables.
Social position survey.
The social position survey included 16 items that evaluated eight characteristics of social position: residence; socioeconomic status; education; type of health care plan; job/ occupational profile, income; [women's] property holdings; and access to financial credit. The survey content was validated with a pilot test and expert judges. The variable was categorized on a scale of 7 to 21, with levels of social position defined as "low" (7-11 points); "medium" (12-16 points); and "high" (17-21 points). This classification was made taking into account current Colombian criteria defining socioeconomic levels officially established in 1994 (35) . The survey parameters for social position were also based on Breilh's criteria (36) . Table 2 shows the variables included in the social position survey.
Data analysis
The statistical analyses included descriptive and analytic procedures. For descriptive purposes, the frequencies of responses to the items on the three survey instruments were examined first. For analytical purposes, univariate and multiple logistic regression models were estimated and odds ratios (OR) were used to characterize associations between the three groups of variables (social position, socio-demographic and clinical characteristics, and treatment adherence). The statistical programs SPSS version 14.0 (SPSS Inc., Chicago, Illinois, USA) and SAS version 9.0 (SAS Institute Inc., Cary, North Carolina, USA) were used.
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RESULTS
Socio-demographic and clinical characteristics
The sample study was made up of 269 women diagnosed with HIV/AIDS and living in one of five cities in Colombia: Cali (including surrounding towns), Bogotá, Villavicencio, Pasto (including surrounding towns), and Medellín. Table 3 shows the socio-demographic and clinical characteristics of the study sample.
Treatment adherence and social position
Of the total sample, 43% of the women presented low adherence to treatment (vs. 57% who obtained high levels of adherence), and 80% were classified as members of a low social position (vs. 20% classified as medium or high social position) (data not shown).
To assess the association between social position and treatment adherence, a univariate logistic regression model was constructed. As shown in Table 4 , the estimated risk for low adherence was five times higher for the women in a low social position compared to those in a medium or high social position.
The univariate logistic regression analysis also indicated (with reliability or confidence intervals (CIs) of 95%), that the majority of the variables in the social position survey had a significant effect on low adherence, including low socioeconomic status (regression coefficient (b) = 0.8093; P = 0.0070; OR = 2.246, CI = 1.248-4.044); educational level of high school or less (b = 1.0474; P = 0.0003; OR = 2.850, CI = 1.625-5.000); enrollment in the SGSSS subsidized health care plan, or categorization as vinculada (uninsured) (b = 1.4212; P = < 0.0001; OR = 4.142, CI = 2.383-7.201); job/occupational profile A (e.g., factory worker, farm worker, or informal sector worker, such as a day laborer, street vender, short-order cook, maid, parking lot attendant, etc.) (b = 1.0182; P = 0.0030; OR = 2.768, CI = 1.413-5.422); monthly income level of less than US $200 (b = 0.7276; P = 0.0133; OR = 2.070, CI = 1.164-3.682); and lack of access to financial credit (b = 0.8885; P = 0.0194; OR = 2.431, CI = 1.155-5.120). It should be noted that for the property holdings variable, the "no property" response did not show a significant association with treatment adherence (b = 0.6590; P = 0.0782; OR = 1.933, CI = 0.928-4.025).
To complement the analysis, multiple logistic regression was conducted to identify and examine which independent variables related to social position, socio-demographic, and clinical data were associated with treatment adherence. Through multiple correspondent analyses, the problem of multicollinearity was avoided, and the variable set was reduced. A general model made up of variables including type of health care plan, having HIV-positive children, and level of viral load was found to be statistically reliable to predict low or high adherence for the study participants (-2 * log -likelihood = 316.620; chisquare (3) = 32.3803; P = < 0.0001). However, as shown in Table 5 , the effect of the individual variables differed. For example, as noted in the table, enrollment in the subsidized health care plan or being uninsured had a greater effect on the likelihood of low adherence than enrollment in the contributive plan (reliability 99%).
To verify the effects of the non-significant variables of the model obtained through multiple regression analysis, univariate regression analyses were conducted. Results of these tests indicated that the variables "having HIV-positive children" (b = 0.8733; P = 0.0274; OR = 2.395, CI = 1.102-5.203) and "having a viral load ≥ 400 copies/ml" (b = 0.7786; P = 0.0050; OR = 2.178, CI = 1.266-3.750) had a significant effect on low adherence. Social position, socio-demographic, and clinical variables that did not have a significant effect on adherence included "being a full-time housewife"; "being solely responsible for family income"; age; marital status; area of residence; having children; "living with children and partner," "living with children without a partner"; "having a partner with HIV/ AIDS"; "living with other family members or friends"; and time of diagnosis.
DISCUSSION
Adherence to treatment in HIV/AIDS cases is a key public health issue, especially with regard to women, who represent a vulnerable population. The main findings of the current study indicate 1) an association between treatment adherence and overall social position, and between treatment adherence and specific social position variables; 2) Colombian women with HIV/AIDS, especially those in a low social position, face seri- 
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• Social position, gender role, and HIV/AIDS treatment adherence in Colombian women ous barriers to adherence imposed by the structure of the health system; and 3) women's role as caregivers for HIV-positive children is a gender condition that affects adherence to their own treatment requirements. The statistically significant associations found in the study underscore the importance of social determinants versus practices, motivations, beliefs, affect, and living conditions with regard to treatment adherence. Other studies that have explored associations between socioeconomic status and HIV/AIDS treatment adherence have had inconsistent results. In general, socioeconomic aspects in these studies are measured and analyzed as independent factors. A majority of authors used the variable of income level as the indicator of social position. In contrast, this study considered social position as a group of characteristics acting together to define, in this case, seropositive women's place in Colombian society.
According to the current study results on specific barriers to treatment adherence, women living in poverty conditions have a high probability of health care and socioeconomic deficits such as limited access to ART, low income, inadequate diet and housing, and low levels of education, as well as extra out-ofpocket health expenses. Some authors (37) found that poor women with HIV/AIDS experience delayed diagnosis and had less access to health care compared to their male counterparts, which contributed to a bleak prognosis.
Although living in poverty and being female have been shown to be fundamental determinants of the dynamics of the HIV epidemic (17) (18) (19) (20) , research on adherence to treatment in this specific population is scarce. The results of this study concur with previous data on the relationship between poor economic situation and HIV/AIDS treatment adherence in male and female samples (29, (37) (38) (39) . However, more research is required to confirm associations between treatment adherence and variables related to social position and gender role. Another significant finding of the study was that one of the main barriers to treatment adherence for poor women in Colombia with HIV/AIDS was being uninsured, or enrollment in the subsidized national health plan. Women enrolled in the subsidized plan generally receive care through POS-S Administrator Agencies (Empresas Promotoras de Salud del Régimen Subsidiado), which provide limited benefits. This finding may help explain the low health care quality and patient satisfaction reported by other researchers (28, 40) . According to the authors of the current study, this treatment adherence barrier is an indirect consequence of less-than-equal access to timely and continuous care by women of low social position in Colombia, stemming from the flawed structure of the current national health system. This study confirms that in the case of poor women with HIV/AIDS there is a systematic non-fulfillment of the commitments made by the Colombian government related to the right to universal and equitable access to health care (41) . Access to the national health system for the Colombian population depends on either the capacity to afford it or the ability to meet the eligibility criteria for SISBEN subsidies (42, 43) . In terms of insurance deficits, the continued prevalence of economic and gender discrimination leaves women more negatively affected than the majority of male enrollees (43, 44) . Specifically, women in a lower social position receive insufficient health services, have higher out-of-pocket health care costs, and, as this study shows, a higher probability of less adherence to HIV/AIDS treatment, resulting in a much greater risk of mortality from AIDS. Most adherence problems among seropositive women enrolled in the subsidized plan stem from the restricted access to health services that characterizes this plan. Many vinculados remain on long waiting lists for access to treatment in public hospitals and thus experience serious problems related to access and quality of care. In addition, these uninsured individuals have no chance of participating in the few existing HIV/AIDS integral treatment programs. These barriers to access often force women to take legal action against the national health system in order to maintain access to HIV/AIDS treatment.
In other words, the Colombian national health care system does not provide gender-equitable access to its services (access based on need, regardless of gender or social position).
In addition to the above, a main finding of this study involves the effect of having HIV-positive children on adherence among maternal caregivers. Some authors have shown that women with HIV/ AIDS face different, specific stresses and are often overburdened with family care responsibilities at the expense of their own health (45) (46) (47) . Women facing the double challenge of being patients and homemakers frequently must handle family-related difficulties that interfere with their treatment adherence. Some authors have observed that traditional models of medical care do not sufficiently address the specific needs of these women. For example, according to previous studies, when women receive help from others in the area of childcare their adherence to medical appointments improves significantly (26) . According to predominant cultural norms in Colombia, women assume the main responsibility of taking care of their families. A diagnosis of HIV/AIDS in one or more of their children constitutes an additional burden for mothers who are themselves infected. This situation is especially onerous for women living without a partner. In the current study, it was observed that women with HIV/AIDS were more worried about and devoted more attention to their children's treatment than their own. They kept medical appointments, complied with prevention practices, ensured their children received the prescribed schedule of ART, and, with the same level of diligence, pursued legal actions to try to guarantee continued access to it.
Conclusions
The main findings of this study provide evidence of statistical associations between social position and HIV/AIDS treatment adherence. They also demonstrate associations between adherence and the socio-demographic variables "type of health care plan" and "having HIV-positive children." However, the authors conclude that the concepts of gender role and social position were not wholly integrated in their analyses of treatment adherence among seropositive women. Therefore, additional studies based on social determinants of health are needed to confirm these associations. Advocating a perspective beyond that of traditional biomedical and psychosocial approaches, in future research, the authors of this study recommend HIV/ AIDS treatment adherence be defined as "complex behavior promoting adaptation, psychological adjustment, appropriate health care, and quality of life during the HIV/AIDS infection process, determined by way of life, social position, and the health care system." Relevant variables related to "way of life" include patient practices, motivations, beliefs, and affect as well as any living conditions affecting adherence. This definition is based on a conceptual model devised by Breilh (5) that offers a theoretical, epistemological, and praxiological framework for analyzing social processes related to individual health. Combined with the application of a social stratification model (4), the use of this framework can help generate viable mechanisms for carrying out political actions promoting the health, quality of life, and treatment adherence of people living with HIV/AIDS.
Carrying out structural interventions in Colombia to promote gender equality and related improvements in health outcomes for women requires the design and implementation of more and better public policies to promote equitable income for woman, facilitate their access to credit, and provide them with the right to work in order to increase their well-being and economic independence. This, in turn, requires consideration of women's role as maternal caretakers as well as other gender-related issues directly or indirectly affecting women's health. Another prerequisite for achieving progress in this area is a rights-based health system based on the principles of equity and universality. It is inconceivable that the risk of low adherence for a poor, uninsured woman (vinculada) with HIV/AIDS is five times that of a woman with a medium or high social position, and three times that of a woman enrolled in the national subsidized health care plan. This level of disparity calls for structural change in the health system as soon as possible. In the meantime, the Colombian government must at least guarantee access to timely and continuous ART. In terms of care, the authors recommend comprehensive gender-focused programs, under state control and supervision, that include childcare; psychological and family social services intervention; gynecological/specialized care; and support in HIV/AIDS education, and nutrition. It is reasonable to argue that attention to basic needs can be more beneficial than direct attention to adherence, particularly in the case of women with a low social position. Better education and training among health care providers on the impact of social position and gender on adherence among people living with HIV/AIDS is also needed.
Finally, through future research on treatment adherence and its association with social position, socio-demographic, and clinical variables, the authors recommend further validation of the hypothesis presented in this report. Comparative studies should be carried out between male and female samples to identify links between these variables and thus improve the characterization of gender differences. Other studies on structural barriers of health systems and their association with gender-role variables would also contribute to a more integrated approach to analysis of treatment adherence. Lastly, to address the limitations in the scope of the current study's sample population in terms of social position, explained above, the authors recommend the inclusion of a wider proportion of women with medium and high social position. While the current study experienced difficulty in locating seropositives with a high social position (because they tended to hide their condition and did not appear on health institutions' registers or attend NGO support groups), this population could be studied further through the use of a different research approach, such as the use of special quantitative research sampling methods, or qualitative data collection.
Objetivo. Evaluar y analizar las asociaciones existentes entre la adhesión al tratamiento y la posición social de las mujeres con VIH/sida. Métodos. Se realizó un estudio transversal, descriptivo y correlacional con 269 colombianas. Las participantes respondieron tres cuestionarios: uno sobre las características sociodemográficas y clínicas, uno sobre su posición social y una escala sobre la adhesión al tratamiento. Resultados. Las mujeres de baja posición social tenían una mayor probabilidad de presentar baja adhesión al tratamiento (OR = 5,651; P < 0,0001); la mayoría de las variables de posición social influyeron significativamente sobre la adhesión. Un modelo general con las variables "tipo de plan nacional de salud" ("contributivo", "subsidiado" o, en las vinculadas y las no aseguradas, "ninguno"), "tener hijos positivos al VIH" y "nivel de carga viral" resultó estadísticamente fiable para predecir la adhesión al tratamiento. Ser miembro del plan subsidiado o no tener seguro influyeron más en la probabilidad de baja adhesión al tratamiento que ser miembro del plan contributivo (OR = 3,478; P < 0,0001). El análisis de regresión monofactorial confirmó que las mujeres con hijos positivos al VIH o carga viral ≥ 400 copias/mL tenían mayor probabilidad de presentar baja adhesión que las mujeres sin esas características (OR = 2,395; P = 0,0274 y OR = 2,178; P = 0,005, respectivamente). Conclusiones. Mejorar la adhesión de las mujeres al tratamiento para el VIH/sida en Colombia requiere eliminar barreras al sistema nacional de salud, brindar servicios integrales e implementar programas que tomen en cuenta el papel de las mujeres como madres cuidadoras de enfermos. Estos resultados subrayan la necesidad de integrar variables relacionadas con la inequidad de género y la posición social al análi-sis de la adhesión al tratamiento, como promueve el enfoque de determinantes sociales de la salud.
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RESUMEN
Posición social, papel de género y adhesión al tratamiento en mujeres colombianas con VIH/sida: enfoque de los determinantes sociales de la salud Palabras clave
